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(54) MAGNETIC RECORDING MEDIUM, ITS PRODUCTION AND MAGNETIC 
STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
orientability of magnetic films and to make 
crystal grains finer and more uniform by 
arranging first ground surface films directly or 
via third ground surface films on a substrate, 
directly arranging second ground surface films 
on these first ground surface films, arranging the 
magnetic films on these second ground surface 
films and dispersing clusters having a large 
oxygen quantity at the boundary between the 
first ground surface films and the second ground 
surface films. 
SOLUTION: The third ground surface films 
consisting of, for example, metallic film, are 
formed on the glass substrate and the single 
layer films consisting of 68wt.% Co-24wt.% are 

formed as the first ground surface films thereon, the alloy forming the first ground 
surface films contains > kinds of element of 150(kJ/mol 02) in the difference of 
the oxide forming standard free energy AGo at 250° C. P02. (P02 is an oxygen 
partial pressure and (t) is the time of exposure) is exposed to an atmosphere 
contg. oxygen at ^1 x 10-6 to <1 x 10-2 (Torr. sec). The decrease of medium 
noise, the increase of coercive force, etc., are made possible. 
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i Ti&m*&j&?z>Tm, mm 1 tb&k&bbrwtss 

fflSUC. PO, • t (/c/cU PO,«#H«<DM*» 
EE. t«»#Ha«ciB-rftlffl"C*4) #1 x l o-MT 
o r r • m «±, 1 x 1 O- 2 (To r r * «TO 

pistil, ±^mm:mstiitMiTW9Lt^cmm 

©ssm 10 

«HJBUbSaE^-S7c3R©»-&, AG* ;at>fit»fitr 
^)*1150 (kJ/molO,) £Ui©a^**2« 

[■#313] Wfcbfc, aS0UiW3TiWi*^UTE 

JhB««^9 F^©«#A*£«»^* Frt»6©tt0j« 
-^S^^tT 5 )te&©E«S£fi^«Bl* tfrhtz&Ct 30 

[0 00 1 ] 
[0 002] 

F*M«:u ff^ffl^y FCcADWEa^ttBBaatS 
««BS^? F**]fflbfc*£S!^* F ©»«***»<:« 

&mbz> Q m^mmmm^ v f£«. fx-?© 
«aaas3W^K^#^ &©»w«*©**t«:#o r 
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t*>^*;b^m) «r«ffll//c3 6fci«iKffia^!? FOBS 

■©»fb©ffl»W*fii#^ «»3&»6©«»18»K:ir)a 
fbu cnec<fcoTK«ffi!S3&s^b'r4c:i!:*3pjffl-r* 
fe©r&& 0 

[0003] ana. HMb3nrc^sa«iBli8fllfrc 

ffl4ItbtCo-Cr-Pt 4 Co-Cr-T 
a, Co-Ni-Cr?, CoSlfli^ti^B 

i*6tiri»*. cne>©c o^ttci*#ft*»fl2gs 
w (11. 0 ) Efiijwar* i/ir*. c© ( 1 

1.0) Efa*S^^&S/c&g«±CcffigC o££ 

[0 00 4] ^crftte^l (bccSg) ££6 
Cr (10 0) ®#Co (11. 0) ffiiB^tt^J:^ 
Ci**Uffll/-C (10 0) EftLTtC r©T*fcBI*£r 

(11. 0) Efl*S6tf*3NfeWB 

asfc, co^ttiiCrTWi 

r5c3R*»»L. C.rT«ito»^IO*W!in3'e** 

»^nti^o cntc^otco (11. o)E 

coj^&fl^br. v. t i «£»arr*fi»&s** 0 
[0005] Wie»a»bK:-i:vi?tti!*i or 
tt, ^IB^^^ffi^lbi^^^-rxib^P 

[0006] ^/c. aa^-f ^^«(*cc»-rssBaB 

^S^CN i - P^***JSl,fcA 1 -&^S««cS*r % 
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t. «P§BS6 2-2 9 35 1 1 ^23S. 1tOT2-2 9 
9 2 3-5f&?R. #PSPF5 - 1 3 5 3 4 3^5i$m&m? 

[0 007] 10 

[ifeBja^ifcuj^i-r&isM] wfcsjxvmmz- 
cti^s i w-f ^ito 90 oy**t» vms. 

-beast. ^>ixttG&^cc*&ti«a«o&nixu: 

i -P^ l£&£^(Cj&j£3tift:Jft&a£l!t< 

(10 0) Eft oft:. C©fc»C o-^fiSte 

Bo(n. 0) JW^CD^Sffi*sS«iW«:fi!ESl,. 

«:». m&m<Dmgk%L&. a i £&»«*flH>/c*§^(c 30 

*U SMfflt^tWc Sfc. #II¥4- 1 5 
3 9 1 0#^$8K:^3*i/c^^XKSfce^S*^v^ 

(c. t£&#^©{^fc^Tm3:<t^^m##6n 

[0008] xmiotH 1 ©SffJtt. «teJg<Dffit6]tt* 
ft±i*H2\ !fitt0©ite^©SSWbi^-^t=&ia , 3. {S 40 
^ XcoJS^IE^fr -S C i. iC$> -5 . 
Sfl2 ©Bfttt, ^©<fc 5 ft^fB®&i*©Kig:£i££ffi 
iT5Citc*5. ##fc9J©Jfl3©@l$W:» iSie^S 

[0009] 

i:8fl3TH!tfg£:ftbTlff lTiftjaSrlEaU S1T1I 
ii{C^2T«&^?:ii:^lBSL.. m2Tifilg±{CBBtttM£ 
12gb/cfe©-C*o-C. C©01TiftKR!y t ^2T«&IS 50 
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fc&©-C£>£„ 

[0010] ±IB^2©SW ; &^-rSiti*(C. 

*f6B^©is»ia^^©S!{ig^fifew. »r_l«c. rax 
*aMR*rr*#HSWc. po, • t (wa, po,»* 

HSi©&SR#JE> t «C©#HM«:lS-r^Fm|-C*.6) 365 
1X10"' (To r r • #) «_b. 1 x 1 0" (Tor 

MJb«cieg^2Tifi^^fi£G. m2rmm±icw.&m 

[0 0 1 1 ] £5fc. JifB!g3©gfft£jifiX-r£fc&{C> 

^Bj©fiS^at^ig«. ^©ismia^^i. sam 
ia^»©saa«:>!tjeL-cig:we.n. immhM^Mip 
hts.zmm^v Hi. jamfa^^»tJS8m^f K©tB*t 

©-C&£. 

[0012] ±IB^ 1 T«&M«2 atUb©7C5R3Jp6*S 
^■CabiCiTWSSU^. c©£&{c®{b©l/ 

©^ncS7c^^2-a-fc»^, ^iTJap**-s^ra. 

#*^>©i«IS3txSo 

[0013] Sl(C^lTUMi*n^fiRbft:^5X$ 
"C68at%Co-24a t%C r-8 a t%W^Jg 

(D&<Dmm<m*Bis.is. 3e>tc-e©aMcc^^^$^ 

^L//f9">^«rSiaS^m^ (T EM) ZM^xm 

@l{c^-TJ:5tcSI[«Bfete««:m^.Sfe©iC &nm 
rapg-e^—tc^tftu-c 7C^©K<kL.-?>-r3©S^- 

m 1 TitelSfco < ■S^©*(c > 2 5 0 'C©iag[«:fcW 

(kJ/mol O, ) Hit (fcKl/. W2il 
feLL??&-r S7CSg©«^« (M^-tiF eBFe.O,, F 

e,O t m<Dmit®tf$>&) ±IEAG' l*gfe©t»<B^jS 
^) -C*€.2atLh©7C^*S*-lfSCi*5»*L/< . 

180 (kJ/mol O.) JK±r**2«Jei±©7c 
^*^*-SSCi*iJ:f3»*L< . 200 (kJ/mo 

1 O,) l-y±X&Z2m&.±.<D7zmZ-$£ii2>tti)i 

mcots.fr'&tt-cte 1 0 0 oga*-cr*-s. 
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[0014] 3 6fCC©^*c»b«J*J3E*«a*x* 
W-AG' *J7-{tX7 5 0 (kJ/mol O, ) 

*Jl/**-AG 8 **VT. C£>AG° ttCoughl in 

-5. Ctitt, H*S«^fflJK. £*fe£IKflf1* (SrM& 

PifrMti&siO (1 964« 829 11*6*292 

[0015] 
[*1 1 
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-933 
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[0 0 1 6 ] miTt&mm<D£&£ls-Cl*> Mo, t 
i . Zr, A 1 (Dmfrtbmmtc'ptj: < t 1 S©tc* 30 
iCr *dtt?&^#^&M®ft^®j^&*HI 
-C£>£„ & TttlUB<Dd£& t/Ct*. Cr. S 

i . V, Ta. Ti, Zr, A 1 . W<DU& %m\*titc 
4>tr< ifc 1«©7e3I£C o*S*r-5-^i-r*i. 

tcgALr < ^tju* yjES^FMBjosas^ y tcc& 
iciswittB^ #>k h*t y > y&ttsts n-r. 40 

'Ma-ttoBJf y> f«Sti5Ci^>5. 
Sfcf£H<t ». *§,Ilfa@a5®1£I©iBJIf3rg «fc 9 /h3 < . 
»* C < ttfftSSf 8 n m^OMAtA* &J$* C £ 
**t. JJBJII 1 T»««©6*©«tJ'CIMl3»flE 

tt. *hJ»JdBi!t^©«ai«:H#'r*yfc». 5at% 
*650at KCDMS^ff 2TMyK^JUHfttBfb(C 

^m*s*5©t?j!f*L<. 5at%A>630at%©S 

[00 17] STfc. S lTiftfi£S*i©l««Ctt. I3T 50 
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[0018] ^2Tift^i bTte, C o-£&W&.Wkt<D 

*>©#*?* Witf. Cr. Cr^, "Tftto*. 
CrTi. CrV. CrMo^ffll^Ci^Si. 
[0019] ^lTt6M©J13«2 0 nm*>65 Onm 
©BH-C*5Ci:*«»*b<. ^lTifiKcDj?3«l 0 

[0020] *fc. ttt»»v o^3r&Pffln*i*ii> 

?t>&&teltr&*c£*s*?sisi>. C<D<t9ttfiBttit 

it/t, tfd^tf. Co-Cr-Pt. Co-Cr-Pt 
-Ta. Co-Cr-Pt-Ti. Co-Cr-Ta, 
Co-N i -C r?CDCo4M»ttS^«:»>5 

[002 1 ] &ttli©®Jn#ft£ L-C». KMrttCfiBI* 
BriMlt©!lBr • t*20^X- 5*n>« 

l. 8+oi;W5 K*$S-e*5<t. (2 
o o k f c i «±) -cotftfrtf/hs < a o#s t < <c 

C>„ CCTFC I (flux reversal pe 
r inch) BffiSiH8&©*tir*S. £/c. B r • 
t *U 4 0 2; 9 X • 5 #n 3 iiasiefiSg 
gr©3£|itfjaHKTU 2 0m-SfO>*SS-C 

«ci». &*s. w.tem*}m&.'pmm : &frotcmk<Dm-c 
m t «&«t4H©Jst ^ ©-^n-fc^-r *>© t -r s„ 

[0 02 2] 

lTifcJ8J&Jd5^2 2. MS^2 3. KftS2 4. $2T 

itmfis 2 5 . attM^fiS^ 2 6 , um&Bf8m2 1 

a. 27b. 27c. 2 7 d. 120H1U^2 8#SPW5K: 

*'*afriBB»iTOic«gi-r sctm, 

tC^C4tC«(C%tl(2J:b>. «SMJKfi£M2 7 a. 2 7 

b. 2 7c. 2 7d*S4f*5©tt, «SMm(3:ffi5l 
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[0 02 3 ] C©X^?*y>yK»Cj:9. 3§tfb;tf^ 

^C#tJIT& 0 ^lT»lt60a t%Co-30 
a t %C r - 1 0 a t %Z r ^IltMt, 2 7 

so* c om^x'x conm^cm-r mm *m * mt s 

®2T«6JaiLr7 5 a t%C r - 1 5 a t %T i 10 
aMi(,t7 5 at%Co-19at%Cr 
-6 a t%P t^**n*ftmtC»JlUfc. CCDS 2 

fc, §lS<!:LT^-^>^j|$ 1 0 nm-3 0 nmjfj 
H*5«-iSttffcfttlvi««*--rf>F I s b CDS ( v 

fnnt<om (po» - 1 > «c»u ms^m-rj:^ 20 

tC, Whfe$:h2>Ckftftfr~>tc* CCT, v Isb 

F ~?V*Ta v>7 vf'J7^X»14 5*(19 
9 5¥) , ^2 5 5M-IS2 6 0H(J. Magn. M 
agn. Mater. , vol. 145, pp. 255 
-2 6 0 ( 1 9 9 5) ) ec8fflJ!34rri>S. v Isb 
I^IK«O»/|\»tt6C»j£Ufc«C*0v CCDv I 
s b #/J\3 145 ^»(* ✓ >f XrtS/hS C> C <L ^^to C (D 
v * I s b^SWS^<D-C^y^X^IB^S*^^ 
KJ;ergt8lftW:b©-r#£ 0 ±Kv • I s b#«/Wc 30 
fc4PO, • tW»lT«UKt**2T*«<D63featt 

O, • tttl x l 0" 5 - (To r r •») £Lh, ixio 
2 (To r r •») «Tr«H*^-fXtTtf*3tt*3W* 

0 2 • t^l x 1 0" 6 (Tor r * #) £Lh % 1X10 
" 3 (To r r «TtS«#*-oft:. 

[0 02 5] &*5. tt9(emK»»filflnLbCC. sea: 

*«S lnm-1 0 nm»W£Cite<fcO«iHte;MS 40 

RftMMS, ft 1 TWWKRWJectroT &l3a®*»*#s& 

&<> StOfcfc, »^t*-C*SarffC^ 2 7 O'CCCjln^L/ 

3 o ox?ea«cjifl»i/r^*. 

[0 02 6] SmJli bT***j8toGfc*7-iK>j« 
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ffiCCD30*J&flEri, F<bJK«ei(DS51Biffla*(S« 
r*. CSS«rf¥«F«:^* F3&J««®ffi«ctt*-r5WH 

[0027] ft litlt, Ni-P^^L/c 

[0028]i6{J, ^WOD-^ifeWO®^^^^^ 
fi^iEi§HBM*6 4«Rtt&AK:IBtt a rSIBn»6 5 i. 
HftaB*»6tt*a»^?rF8 li, ttSl'v? F6 l «Jf 

F-cDfi^A^iaam^y Fjfc6©a#{i#?Kfe* 
v ^(on^^mmmm^mm^v ft?»j?stsc 

[ o o 2 9 ] 2 it % *&w<DM^nmm&z®MT < x 

IHIHDKO. 3 5Mm«T#jhF£lA>. Ctitt, ->-;U 
FBBHjPO. 3 SumJ&LbCcaSi^jBIBiSfiTU ft 
#CData^ <^-?tU 5tczb-c&& 0 

[0 030] 5 ^Mffitaja^!^^^ K*, S 

[0031] <mmm 1 >^4 « % ^^sfiFHoD^mie^ 

2. 5^>^ffl<Dfb*9IMkShfcy-y^-rA^x* 

Ltc 0 ^(DJilcmZ 2 5 n mCD6 0 a t %C o - 3 
0at%Cr-10at°/oZ r^f,^^lT*l 
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4 1. 4 1' =Sr. J13 2 0 nm©8 5 a t %C r - 1 5 
a t%T i ^£*>6&-£>Si2Ttt6lg4 2, 4 2' il 
3 2 0 n m©7 5 a t %C o - 1 9 a t %C r - 6 a t 
%Pt^Sttl4 3, 4 3' 1 0 nm 

©^7-5l<>«SM4 4. 4 4' £^J&Uc BljlfcJ&i&Jf 
t Ur. -i >r-J*<? i> ( I n t e v a c ) %M<OVm& 
^••^U>^gSmdp25 0A*fflU. M 0 

ra&Sfcm*:* sr ©^tg 6ns* -c©B$fg **#r 
■S. c©*^* $ , ;>^S©?-1'>^)SS{*S2«:7S 
U/tjlDT&S. &m<D%tim<DT)l>^> (At) MX 
Ea^TSmTo r r t Ufc. fiSJgtf©^ >^*> 
^'2 9©K3R#JEttiftl x 1 0" (To r r ) -C$,5. 
[ 0 0 3 2 ] SI 1 TH6Mii*«**n^L*^^f ^ 1 

— tc J: 0 2 7 0-C*t*M^U. «-©&m-ffc^2 4-e9 9 
%At - \%O,m&ii*0ymf)5mT o r r (.MxWi 
ilOsccm) ©^H^tC3»ra«l/. -6©&^-©± 

ic±m&m&m 2 T^ig®^ 2 5 . «i±k^S2 

6. §fifM2 7a, 2 7 b. 2 7 c. 2 7dTJS 
«Cj£fiStyfc. C©<fc£©BliieP0 2 • t«5mTo r r 
XO. 0 1 X3#= 1 . 5X10-' (Torr-&)K 

f4-C^JRUfcfe©^jSftM4 5. 4 5' <kL-C^flJL 

[0033] <jtt&#) i >±smmm 1 -c. &{b^2 4 

[0034] *mmm 1 ©^fe&8s#©«$tf>«2 1 
7owwf^ Ftrjttsw 1 ©sKMtetiysn*.*: o hm 3 
0 oi;wf5r f®kw< . mmsmm.* r <t®ft^ 

Ht©SB r - t«8 9 2/9.* • 3i>P>-C&ofc„ 
ttflU 1 ©!S^^«S^t?« v ■ Isbtil. 05X10 
- ,s (emu) £immi<DWMMmm#<D2. 2 4X 
10-" (emu) (C*fL4 7%{Cjgiil>b/c/c*. 

sffiuycgais®s^-c«*6tecsi 1 . mm 1 £ fejciai 

[0035] H^tcm^^ ■{ X d'^gfCiffl^^-C. iff? 
IBIf^K 16UBPI (bi tper inch). 
V =5 »j . 3kTPl (track per i 

mm<Dtracnv. s/n#i. sfgiiK. m%m® 

Kl^-O^/cD 1. 6¥*fVy h<Dmmi±M*:% 
ftWitcUtc. —a, tt^l©i6if*-CWS / /N*5^ 
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[0036] **!i^J 1 ilSJ-^frT. SS 1 TifiJUiC o 
-C r - Z r^*7XlSi(Cl?2 5 nmJfcJ&U 

ig{t^-c©MSi5r^oit «>©?:. tem (ffi&m*m 
AH*) »tCo-Cr-Zr ^^©flf^m-ot 

fc. C©*5*£«:&j&i$tnn)-C. $Cn m f y 5Hcte<J: 
f^-iC^3nri^. C©TEMtOlSi?:@l 

10 [0037] Sfc, #?llfeta| l ©amiBli^^R^ib© 

5tC^-riHl^f 6 n/c„ ±IB!S 1 Tt6Ji©C 
o-Cr-Zr it}^©*©*! M£±ISIiJ— (S^ttr 
±IB^5XS«±CC 5 0 n mJfJtKU XiSlIJr©^* 
tT^fctCS. "E&&@»t-*«#6nft#>o/t,, it 

mm i ©is^S38£fl:©iajp''f £ - >~ci*m 2 Ttsjg© 

fr^lC^j* ( b c cfl&g) ©C r T i (1 10)t- 

intm&mfrhottmgsmm ( h c p«jg) ©c o c 

rPt (0 0. 2) K-filftifcto, C©M^©^ 
20 m^Jfirc**. t,#>U l^rnfc l/T6SfT2TiftM 
«*6fi0« 1 ©fiBSHei^f*©.* 5 {C3S< ( 1 0 0 ) ffilfij 

^r*$6T. Eft#ll&s«&©&ilfi©2I^ffl<!:&o 

Tt,>£„ C©fc». effiK*©C o - C r - P t 
Sfc^ftiliSJiSaSjfc^otrte*). Co-Cr-PtI8 

[0038] — ^jfewi 1 (ommmmmz±.m<D «t 

^ CC^ 1 TJ41g©C o-Cr-Zr ^#JP)1^-C«|515f 
f-^^^J&r^fc*. ia*©lHl*Tf-i'tt. ^2T«k 
l*e.©bccM©CrTi (200) K-i-i. C 
30 o-Cr-Ptltti^?>©hc pfS©CoCrP t 
(11. 0) e-*r*-&„ C©C£*>6. 
©Co-Cr-Zr ^jg±K:^3 tl/fc^ 2T«!jg© 
Cr-Ti^tt (100) KlSl^iO. *©±©C o 
-C r -P t«614M«xf3»*^+ Jl-ESStcJ;!? (1 
1. 0) Krnj££-3Tl>-Sc£##a>-5o C©fc«>. C 
o - C r - P t ^©fiWb^«|-C*S c#©Mrt^|^J 

©fiR^^§ < & rj > m» ftism^Mf ens. 

[0 03 9] S6(C. l»ttM©TEMI^^fofc£C 

s. ^mmm i©co-cr-pt ^^©^^11^^ 

40 K10. 8nm-C*>0. JttStfU 1 ©-£n© 1 6. 2 n m 

r - z T^^mmm^mimm^n-yfctc^. msm 

^fiStt-CAS£#^.6nS„ 

[0040] <*ss«?92 >±iani60d 1 tmrnommfs 
-cmMMmmwzftm btc 2 . 5 4 > ^^© 

?©±{tf34 0nm©6 2a t%Co-30at%C 
r - 8 a t %T a^^ftSf ITifi*, JSS2 5 
50 nm©8 0 a t %C r - 2 0 a t %T i 4^ 
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2Tift«*. /S3 2 3 nm<Z>7 2at%Co~18at 
%Cr-2at%Ta-8at°/oPt^Iffi|^ 3 

h9»t?JsRKC/ifc. S«OJBflEB*©T;i'^> (A 
r ) 6mTorri fltfilcpOD-rf 

>^ + >^<Z>M3R»ffi«iW5x 10-* (Torr)-C^ 

c o o 4 i ] m i T*wi*^*»«kLai*tt»r» 1 

2 5 O'CSrflna&U *©»»ffcSr9 8mol%Ar 
-2mo 1 %0,ig^#X*flil»#;*lI#4roTo r r 
(#Xtf£fi8 seem) ©#H£WC3tMH»U 
tC&**Jgfi6L?fc. CtUSJilBPO, • tt4mTor 
rxo. 02X3 #=2. 4X10' 4 (Torr 

[0 042] <H*Wi 2 > JJB**« 2 -C, BMt*c± 
HB^ £^ A O ft c >£U1«±E <t H-SWFr fW o 
fcttABfl^«itfgffl2 4 Ufc. 20 

[0043] #^W2G>mSffiBMm>ffittit2 6 
40x;^f^ FTtt«W 2 CDttfiUBMKttJ: 9 *>£j 2 

o o x;uf-; F«ttw< . gss»m«fi i m^mm<o 

MB r • t tt8 5*f^X • 5^n>r*ofc. HSfe032 
©«^UE»«#-rtt v • I s b W0 . 98X10 
" 1J (emu) £ttMffl2<D^tl<Dl . 8 1X10 
- 15 (emu) *C#l,5 4%CC«d>bfcft:«>* 

OfceMftffil^ft3£fktt2 , J±<g?W2 t &K|5]g® 

K210kBPK h^?*Sftt9. 6kTPlCD^# 
r^ffiK^M^M^ ? Ffic<fc9£m£4»tt&f i Ffli 
UctC6 4 HS&#9 2 <7)MmfB^W2Jtfj^ 2 <D-fcft 
«cJt*<S/N#l. 3flfflK. ffle»*ftlJR?-f>* 

[0044] <mwm 3 >±e«iw 1 tmm<Dwm$L 

*<D±lCff3 3 0nra©8 5a t%Cr - 1 5a t%Z 
T&&iPht£%>miTVm%:, f$25nm(D80at 
%C r - 1 5 a t%T i - 5 a t %B&§kiPhU:Z>&2 
TiftJ**, SS22nm©72at%Co.-19at9< 
C r - 1 a t % T i - 8 a t °/o P t ^Ittl ^ , £6 

2 h 8#rj£j@L,/c 0 *liflWBJS«F<DT^=f> ( A r ) 
^E^T5mTorriUc a fiBB*©.* 50 



nmW-l 0- 1 43 86 5 
12 

+ >/<<D&JR#flEtt»3x 1 0- 9 (To r r ) T?**. 

[oo45]^i Taiitt^*»«c]mi»Lr«c(r»r» 1 

2 4 0°C$tDDib 4 W{»iT79mol%Ar 
-2 lmo l%O z I^'X^t^ff^3mTo r 
r (#*8fe*6 seem) (D»H»iC2fMBI«U 
±CD*Bl*©J5JEUfc. CtiteJrfBPO, * t-C3mTo 
rrxo. 2 1X2#=1. 3X10" 4 (Torr • 

[0 04 6] <aam3>jJBmtm3^ mtmn± 
[0047] *mmm 3 <D®miB^»cD«?awj{3: 2 6 

8 0xMf^ KrJt*aOT3<OBB^HW#J:0fe»2 

0 0 x^^-r * f«k*< . 

SB r • U*6 9 • ^P>r^fc„ HJfe#J3 

G>B8«iaea»rtt v • I s M*0. 8 9X10 
" 1S (emu) £tiMffl3<D^ti<Dl . 44X10 
" 1S (emu) K#G6 0%CC^Lft:/ctf>, «f*y>-f 

S225kBPK F^**fflK9. 8kTPI<D*fl= 
r^ffift^MK^ * FKJ:91Bttl9£ttt£&mi 

S/c»3 2. 2 tr ^ F OSHtt««%»«ft: L fc. - 
itlW3©«Hrr«S/NWjao, SH£t«&tt 

[0048] <*ssf94 >mmm 1 iPi«coi8^^r?sE 

«ffifiW!H**fHRly^:. ^S9 5 mm, F*9&2 5 mm, 
m$0. 8mm096wt%Al-4wt%MgOlfi 
C[)MffiCC8 8w t%N i - 1 2w t%P^e>Ajr^y 
»*«S3&si 3 Mmift4<fc^*J3EL/fc. CCDS«(Da 

*S2nmi35c5*"C^»CcWBL. gfe^ 3 6CCia»L 

BS62-262227 ^fRtCfStg) $g|4<D# 

[0 04 9] C<D<k5t f CtlimLtcMfc<D±tC, f$20 
nmCD6 0at%Co-30at %C r - 1 0 a t%T 
a^&a»6tt£SI 1 T±t&M4, i320n m<D8 Sat 
%Cr-20a t%T i -&&3&i6as*2T*6R*. i¥ 

3 2 0 n m(D7 2 a t %C o-20at%Cr-8at 



13 

%P t££»t*JR*, S%«:»3 10nm©*-!l<>S. 

* h 9#TgcHUc 0 &MOffJ^CDT^rf> (Ar) 

*>^©«*$MB*JKJl x l o- 9 (Torr) 

[005 01^1 T*Slll»«*»«LttC»tt«r* 1 

2 7 O'CSE-CftflftU ^<Df8ttMfc^C9 8%Ar -2% 
0,ffi^#*<DEE;*J4mTo r r (^it8 sec 
m) ©»H»Cc3f«B«BU *©±©*«*»*Lfc. 
C*U*±EP0 2 • tt4mTo r r X0. 02x3# 
= 2. 4X1 O- 4 ^ (Torr • ») CCffi^-T ±IS 

# U i - ji/«<ott*4*^ ju* a */- L 

[0 0 5 1 ] *^<DHJ6^CCffl^/c^^a 

5 stun Twmm&fr*m2Tmm*&i&?z&-v<D 
[oo52] <mfcms>mmM i £HWDWwatc»* 



(8) 1 0- 1 43 8 6 5 

14 

* «ffi»«#£ft$J L/C SSfctt 2.5 >*£l<Dit¥ 

±tc, «S 2 5 nm<£>6 0 a t%C o - 3 0 a t %C r 
-10at°/oZ r^6ft5*lT«l!l*, if $2 0 
n m<D8 5 a t %C r - 1 5 a t %T i 
2^**. H?20 nm£>7 5 a t %C o - 1 9 a t 
°/oCr-6at%Pt^M^ £6CCJI£l0n 

io 3m&m\.\ h 6 otevmmLtc &m<D&fm<o 

Tfrzf> (Ar ) jtfXEIi^tBmTo r riUc 
««*©*SB«S<01BR»fftttt 1X10- (Tor 
r ) -C*r>fc. 

U ^«C»J|ftS"C^>^t-*-«:<l:0 2 7 0X:*rJ!lP 

ttiu *©SL *a>±©&«*»fct/fc. .ctifcUjap 

O, • fCft2x 1 0- 6 (To r r • SO &CtB^T&„ 

* Jl/ sj* >J x - 7^l/£4>ttft« ? ;M- n # - # > Wf4T?# 
20 «i/fcfe<o*W»«liur»«L/?fc. 

[0054] ^©S^tflttWicoW. *ti* 

[005 5] 
[*2] 

2 





minm 


P02 • t 
(Torr - sec) 


v • 1st 
(xl0- ,5 emu) 


He 
(Oc) 


Br - I 
<G * ^m) 


Xttm 


60al%Co- 
30at%Cr-l0ar%Zr 


1.5xl0" 4 


1.05 


2170 


88.8 




n ± 


3^xl<r 7 


2.24 


1850 


87.0 




62at%Co- 
30at9&Cr-8at%Ta 


Z4xl(T* 




2640 


85.3 






2.3x10-* 


1.81 


2430 


84.3 


%ffc093 


85at%Cr-15at%Zr 


I.3X10" 4 


0.89 


2680 


69.3 




m -L 


2.2x10** 


1.44 


2460 


66.5 


31*0! 4 


60at%Co 
30at%Cr-l0at%Ta 


2.4X10- 4 


0.87 


2890 


78.3 




60at%Co- 
30at%Cr-10at9&Zr 


2.0x1 0" 6 


1.12 


2090 


87.6 



[0056] #»9I©#I&H. *fctt-€-tt«:iffl,>fS*&fi 

mm<Dc o &t*:mi.>itm i task-?** c o &$m± 

(c_hfa©gt-ffc#fflfUci®Ltefg. S&2TS&JBttLK:it 
m. ttttH«gj£Lfc«d. «ttM»Sfn.» (00.1) 
leiSj^L/c CtiBWtlOCo^iBOcN^I 

[0057] 



mil *^©ttAra»HH*©fii i TiuubtcjBiKs 
nte^-7^$©TE m^sh ©sssia. 

50 [02] *|B?8©li8aiB®J«*©BBKfiSSIiH©-W*^ 



(9) 



15 

[05] *ftwo®Mnmm&<D-mMmRvmm<D 
mmMmt&fc<Dxmmm>* >0. 
[s 6 ] ^mm<omm^^.<D-mmm<Dwmm^m 

2 o 

2 1 
22 
23 
24 

2 5-|g2Tit&l^»£g * 



•Jg 1 THUUBdS 

■m2rmimm 



10 



ISlTtfiJI 
^2Ti6^ 



* 2 6 -imsmi8&. 

27a, 27b. 27c 

£« 

4 1 ' 
4 2" 
4 3' 
44* 
45' 

iKS^? FIMbtt 



ftmW- 1 0- 1 43 86 5 
16 

2 7 d -msmBisas. 



2 9- 
40- 
4 1. 
4 2, 
4 3. 
44. 
45. 
6 1 • 
6 2- 
6 3- 
6 4- 
6 5- 



[0i ] 



[02] 




21 



22 



23 



24 



25 
-I 



m 27c 27d 



7 



\J\J\JKJ\JVJKJ\J\J\J 



it 



21— 

23— *Djfc* 

24- gfcfeE 

25"-K2TteJdtoj«£ 

27a ,27b, 27c . Z7d -» 

28— *t 'J ffeuf 

29 - yofry/\ 



29 



[B3] 



[H5] 



S3 




0 0.2 0.4 0.6 0.8 

(P02 i> (mTorr sec) 



O 




40 60 60 
29<deg.) 



Cio) 



%fffl¥- 1 0- 1 4 3 8 6 5 





40 43.43--atttJ* 

41.4f— JBlTieflt 44.44-H*** 
42.42'- -82 TJBfflt 45.45 -SUitflJI 



[06] 




J* 
63 




61— BfcSvvrK 

62 - J&fc'wKJIrttfP 

63 

6S— Jfct»4P 



©til 

l^rfcBUE'JrS-TB 280#» 



**j££*± BSHBfSf «WWBfl»f ft 



4$iB¥ 1 0- 1 43 86 5 



C^tfa] w-i&i 3^1 ima (2 00 1. 1 1. 2) 



[&§3#-^] 1 0- 1 4 386 5 

[fiPSB] ^1 0^5^29B ( 1 99 8. 5. 2 9) 

[tpm^m ^mmt-zn 10-1439 

CttlBI#-^] <&mw-8 - 2 9 2 4 5 1 

C11B 5/85 

QX 14/06 
C11B 5/66 
[F I ] 

CaiJB 5/85 Z 

C23C 14/06 T 
C11B 5/66 



mma] w-mi 3*^2/32 8 a (2 0 0 1 . 2. 2 

8) 

i^mmx. 1 1 

CfiiiEM^«^«] HJiiHBS 

imssmmm^] *m*«#©«6b 
c t t -r zmsLsosmto. 

^g©M&5 2afeLk©^»»E>fr9. 7^7 7 ^ 

Cl«*^4 ] ±iimmit, TJU 5 £&gfefr> fr & 5 C <»: 
^r^^-T ^fg^ 1 §BiS©fiBMIB&&ft. 

cit^ 5 1 ±fg^ 1 rmmn. mt±«:&i£Bi8.2ti 
ruse -rsiijj£jgi smom^mmm. 

-si 1- 



-T sitasgi 2 §BtB©iamieifagft., 

r i > a c <h -r amass 2 wdm<Dwmi&$mm. 
m^m i o ] ±mm i TUfeMta:, ag^stciL^BS 

?z>mmm2mm<Dmsm®M&. 

^iT*iiLhtcrai«3ftfc»2TiMU. ^2 

Rzfm2Ti&m<Dftm<,c. «fbu-»-n>5ait<P'j7»tt 
^«^gf flqg^b s nt % 5 g ^ * » 3 tit 1 > 

&»iB^#£&iSbsl^;- K©fB2W&{ig£^b<*ti- 

^fe-r-seg^ y h'§ga>sg^, .haas^y k^qdm-^ 
a. 

[Iff&g 1 2 ] gEgfeJhtCiEg<»tifc&<b©b 
^-3©^&&2a&.h©-^£:fr>g>ft0, 7W 7 ^ 
^&*> 5 ft £ jjl 1 Tfl&M£ . mm 1 TflSllS-hKlfllLgcgBiB 
3ftfcgg2Tiffilg<!:. !^2Tffll^fcBeg<*ftfci8tt 
i.b'&ft/, ±f Big 1 T^fliS^ % 2 Tt&m<DWffilC , 

§Bj^^g)&BtC»ttc;Ut:Sg:^6n, IBtaSP^H^SB«i: 



[ire* i 6 ] jjettflMe^ttoagtt. ^xii 
a. 

[If ?m 1 7 ] ±§BfigmfB^jgftO^ 1 TifeMtt, m& 

±«c«B3gastirc>sc^^fflK^-r&iiWBBi 2C 



1 0- 1 4386 5 

£C t*W&t-?Zm?m 1 2g«KPtt»ffittiaL 
[R«« 1 9 ] g«*W{C»0rm 1 TliH£jBjaH-S 

xmt. nmiTtom&wat&irf&imftLK.. po, 

• t (fcteU PCM*#H£W>BBSa-g. ttt^Sl 
SMClgTKHB-C&S) ^lxio-' (Torr'#)H 
±. 1X10- (Torr • ») aTOMtlli. 
JblBg«»«:«3ti:fc3r 1 TiftK±«ej|y2Tif «Bia 

[IB*JS2 0 ] JJEmTBMIBte&frfeftP. 

asjtqjiga-r-STc^-c&^ja-^, ag- fcHafeeoffi 

<!:f5)iU50 (kJ/mol Q,)feU:<iPM#& 

mmi 9 §di£o;s^,§gi§^^g)i^^ao 

himttf zm&m 1 9iE$g<D8smiBia&tt(Paj 



-ffi 2- 



